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UNITED  STATES  DURING  THE  CALENDAR  YEAR  1914,  AND 
COAL-MINE  ACCIDENTS  DUE  TO  EXPLOSIVES. 


Compiled  by  Albert  H.  Fay. 


INTRODUCTION. 

The  total  production  of  explosives,  excluding  the  amount  exported, 
in  the  United  States  during  the  calendar  year  1914,  according  to 
figures  that  the  Bureau  of  Mines  has  received  from  manufacturers, 
was  450,251,489  pounds  (225,126  short  tons),  as  compared  with 
500,015,845  pounds  (250,008  short  tons)  in  1913  and  489,393,131 
pounds  (244,696  short  tons)  in  1912. 

The  production  for  1914  is  segregated  as  follows:  Black  powder, 
206,099,700  pounds;  "high"  explosives  other  than  permissible 
explosives,  218,453,971  pounds;  and  permissible  explosives,  25,697,818 
pounds.  These  figures  represent  a  decrease  of  23,839,831  pounds  of 
black  powder;  23,932,573  pounds  of  high  explosives,  and  1,987,952 
pounds  of  permissible  explosives  as  compared  with  figures  for  1913. 

As  explosives  are  essential  to  mining  and  the  use  of  improved  types 
of  explosives  tends  to  'lessen  the  dangers  attending  this  industry, 
the  Bureau  of  Mines  has  undertaken  the  compilation  of  information 
showing  the  total  amount  of  explosives  manufactured  and  used  in 
the  United  States,  its  first  report,  Technical  Paper  69,  dealing  with 
the  year  1912,  and  the  second,  Technical  Paper  85,  with  the  year 
1913.     The  report  for  1914  is  therefore  the  third  paper  of  the  series. 

CLASSIFICATION  OF  EXPLOSIVES. 

The  production  figures  tabulated  herein  are  classified  as  follows: 

1.  Black  blasting  powder. — All  black  powder  with  sodium  or  potas- 
sium nitrate  as  a  constituent  is  here  classified  as  black  blasting 
powder. 

2.  Iliffh  explosives. — Dynamite  and  all  other  high  explosives  of 
various  trade  names  and  compositions,  except  permissible  explosives, 
are  put  in  this  class. 

3.  Permissible  explosives. — In  this  class  are  included  ammonium 
nitrate  explosives,  hydrated  explosives,  organic  nitrate  explosives, 
and   certain  nitroglycerin   explosives   containing   an   excess   of  free 
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6  PRODUCTION    OF    EXPLOSIVES   IN    UNITED    STATES. 

water  or  carbon.  All  permissible  explosives  have  passed  certain  tests 
of  the  Bureau  of  Mines,  and  are  not  to  be  regarded  as  permissible 
unless  used  in  the  manner  specified  by  the  bureau. a 

ACKNOWLEDGMENTS. 

The  Bureau  of  Mines  takes  this  opportunity  to  express  its  appre- 
ciation of  the  aid  rendered  by  the  manufacturers  in  furnishing  the 
data  compiled,  and  to  Mr.  C.  C.  Quincy,  secretary  of  the  Institute  of 
the  Makers  of  Explosives. 

SCOPE  OF  STATISTICS. 

Table  1  shows,  for  the  calendar  years  1912,  1913,  and  1914,  the 
quantity  of  explosives  used  in  those  States  wherein  three  or  more 
manufacturers  reported  sales.  States  in  which  only  one  or  two  manu- 
facturers reported  sales  were  not  segregated. 

Tables  2,  3,  and  4  give  the  total  production  and  uses,  by  groups  of 
States,  of  black  powder,  high  explosives,  and  permissible  explosives, 
respectively.  The  States  are  so  grouped  as  to  include  regions  where 
the  general  conditions  of  mining  are  more  or  less  similar  and  yet  to 
avoid  publishing  sales  of  individual  companies. 

Table  5  shows  the  rapid  increase  in  the  production  and  sale  of  per- 
missible explosives.  In  1902  only  11,300  pounds  of  permissible  ex- 
plosives were  used  in  coal  mining,  whereas  in  1913  the  quantity  so  used 
had  risen  to  21,804,285  pounds,  falling  to  19,593,892  pounds  in  1914. 
The  decrease  in  the  total  amount  of  permissible  explosives  used  in  coal 
mining  in  1914  is  about  10  per  cent  as  compared  with  1913,  and  is  in 
harmony  with  the  smaller  production  of  coal. " 

The  quantity  of  permissible  explosives  used  in  the  United  States  is 
larger  than  in  a  number  of  foreign  countries.  In  1912  it  represented 
about  5  per  cent  of  the  total  quantity  of  explosives  produced  and  in 
1914,  5.7  per  cent.  The  total  amount  of  explosives  used  for  the  pro- 
duction of  coal  in  1914  was  220,622,487  pounds,  of  which  about  8.9 
per  cent  was  of  the  permissible  class  as  compared  with  9.5  per  cent  in 
1913. 

Table  6  gives  the  quantities  of  permissible  explosives  used  for 
mining  coal  in  the  various  coal  fields.  The  table  shows  that  in  1914 
about  four-fifths  of  the  permissible  explosives  manufactured  were 
used  for  coal  mining,  the  remaining  6,103,926  pounds  being  reported 
under  the  items  "Other  mining"  and  "All  other  purposes,"  as  shown 
in  Table  4. 

allall,  Clarence,  Snelling,  W.  O.,  and  Howell,  S.  P.,  Investigations  of  explosives  used  in  coal  mines, 
with  a  chapter  oa  the  natural  gas  used  at  Pittsburgh,  by  G.  A.  Burrell,  and  an  introduction  by  C.  E. 
Miuiroe:  Bull.  15,  Bureau  of  Mines,  1912,  197  pp. 

Hall,  Clarence,  and  Howell,  S.  P.:  Tests  of  permissible  explosives:  Bull.  66,  Bureau  of  Mines,  1U13, 313  pp. 
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The  figures  for  1914  tabulated  in  this  paper  represent  the  reports 
of  41  manufacturers  who  operated  their  plants  during  the  year.  The 
number  of  manufacturers  reporting  sales  of  black  powder  was  29,  of 
high  explosives  29,  and  of  permissible  explosives  19.  A  number  of 
other  companies  reported  their  plants  as  having  been  idle  during  the 
year  or  as  having  been  sold  to  other  manufacturers. 

The  reports  of  manufacturers  of  fireworks  and  of  ammunition  are 
not  included,  inasmuch  as  the  majority  of  these  manufacturers  pur- 
chase their  explosives  from  one  or  more  of  the  manufacturers  of  ex- 
plosives. 

MINE  ACCIDENTS  DUE  TO  EXPLOSIVES. 

Table  7  shows  the  number  of  fatalities  due  to  the  use  of  explosives 
in  the  coal  mines  for  the  years  1912,  1913,  and  1914. 

Table  8  shows,  for  the  periods  indicated,  that  3,661  men  have  been 
kilted  in  the  coal  mines  since  the  beginning  of  inspection  service  in  the 
various  States.  The  fatalities  shown  in  this  table  are  classified  in  14 
groups,  from  which  it  appears  that  nearly  18  per  cent  of  the  fatalities 
occurred  during  the  handling  and  transportation  of  explosives  and 
approximately  25  per  cent  may  be  grouped  as  due  to  premature  blasts 
and  short  fuse. 

In  this  table  some  of  the  causes  overlap  slightly.  For  example, 
"Returned  too  soon,"  "Flying  pieces  of  rock  or  coal,"  "Delayed 
blast,"  and  "Suffocation  by  powder  gases,"  might  all  properly  be 
classified  as  "Returned  too  soon."  However,  in  compiling  the  table 
the  statement  made  by  the  inspector  in  his  report  on  the  fatality  has 
been  taken  as  the  guide  for  classification.  Of  fatal  accidents  from 
flying  pieces  of  coal  or  rock,  some  may  have  been  due  to  the  miner 
returning  too  soon  and  others  to  the  miner  not  getting  far  enough 
away  or  not  having  proper  shelter  near  the  working  face. 

It  will  be  noted  that  comparatively  few  fatalities  at  coal  mines  are 
caused  by  thawing  of  explosives,  and  still  fewer  to  unexploded  charges 
in  coal  and  debris.  The  total  number  of  fatalities  due  to  shots  break- 
ing through  pillar  or  rib  is  220. 

The  fatalities  caused  by  explosives  at  metal  mines  were  78  for  1911, 
94  for  1912,  and  89  for  1913.  The  fatalities  at  quarries  for  the  same 
years  were  50,  47,  and  44,  respectively. 

The  use  of  permissible  explosives  in  coal  mining  has  unquestionably 
resulted  in  lessening  risks,  and  few,  if  any,  of  the  serious  mine  disasters 
can  be  attributed  directly  to  their  use. 

PRODUCTION    AND     DISTRIBUTION     OF    EXPLOSIVES- COAL-MINE 

FATALITIES. 

The  production  and  use  of  explosives  in  the  United  States  are  given 
in  detail  in  Tables  1  to  6  following.  Statistics  on  fatalities  in  coal 
mines  from  their  use  are  given  in  Tables  7  and  8. 
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Table  5. —  Yearly  sales  of  short-flame  explosives  used  in  coal  mines  in  the  United  States, 

1901-1914. 


Year. 

Quantity 
sold. 

Year. 

,  Quantity- 
sold. 

1901 

Pounds. 

190S 

Pounds. 
2,108,610 

1902  ..                           

11,300 

2ss,(iiil 

608, 270 

1,031,300 

1,533,575 

2,095,214 

1  09 

1910 

8,942,857 

1903...              

11,820,836 

1904 

1911 

13,428,239 

1905 

1912 

18,150,618 

190S                                                  

1913 

21,804,285 

1907                            

1914 

19,593,892 

Table  6. 


-Quantity  of  permissible  explosives  used  in  different  coal. fields  in  the  United 
States,  1910-1914- 


Coal  fields  and  regions. 


1.  Pennsylvania  anthracite  field.. 

2.  Northern  Appalachian  region  a. 

3.  Southern  Appalachian  region. . 

4.  Eastern  interior  field 

5.  Western  interior  field 

6.  Rocky  Mountain  region 

7.  Pacific  coast  region 


Pounds. 

1,486,100 

5,967,216 

3, 188, 785 

165,975 

196,560 

808, 200 

8,000 


Total 11, 820, 836 


Pounds. 

1,917.412 

6,350,272 

3,377,268 

337,012 

255,  O50 

1,177,075 

14,150 


Pounds. 

2,177,172 

9, 190, 025 

3,995,485 

751,005 

440, 825 

1,473,129 

122,977 


Pounds. 
3,294,225 
9,744,810 
4,481,975 
2, 058, 075 

377, 625 
1,634,575 

213, 000 


13,428,239  [  18,150,618 


Pounds. 
4,380,635 
7,966,464 
3,510,013 
1,364.450 

411^937 
1,796,750 

163,643 


21,804,285  ;     19,593,892 


a  Not  including  Pennsylvania  anthracite  field. 
Table  7. — Coal-mine  fatalities  due  to  explosives  during  1912,  1913,  and  1914- 


1912 

1913 

1914 

83 

79 

97 

6 

8 

5 

10 

11 

9 

6 

6 

2 

3 

5 

12 

5 

2 

2 

0 

6 

4 

1 

7 

4 

10 

2 

2 

4 

4 

1 

5 

4 

1 

3 

3 

133 

138 

146 

Pennsylvania 

"West  Virginia 

Illinois 

Ohio 

Indiana,  Michigan,  and  Kentucky 

Alabama,  Mississippi,  Tennessee,  Georgia,  and  North  Carolina 

Iowa,  Kansas,  and  Missouri 

Colorado,  New  Mexico,  and  Utah 

Maryland  and  Virginia 

Montana,  North  Dakota,  and  'Wyoming 

Arkansas,  Oklahoma,  and  Texas 

Alaska,  California,  Idaho,  Nevada,  Oregon,  and  Washington... 

Total 
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PUBLICATIONS    ON    EXPLOSIVES    FOR    MINING    AND    ACCIDENTS 

THEREFROM. 

A  limited  supply  of  the  following  publications  of  the  Bureau  of 
Mines  is  temporarily  available  for  free  distribution.  Requests  for 
all  publications  can  not  be  granted,  and  applicants  should  limit 
their  selection  to  publications  that  may  be  of  especial  interest  to 
them.  Requests  for  publications  should  be  addressed  to  the  Director, 
Bureau  of  Mines,  Washington,  D.  C. : 

Bulletin  10.  The  use  of  permissible  explosives,  by  J.  J.  Rutledge  and  Clarence 
Hall.     1912.     34  pp.,  5  pis.,  4  figs. 

Bulletin  15.  Investigations  of  explosives  used  in  coal  mines,  by  Clarence  Hall 
W.  0.  Snelling,  and  S.  P.  Howell,  with  a  chapter  on  the  natural  gas  used  at  Pittsburgh 
by  G.  A.  Burrell,  and  an  introduction  by  C.  E.  Munroe.     1911.     197  pp.,  7  pis.,  5  figs. 

Bulletin  17.  A  primer  on  explosives  for  coal  miners,  by  C.  E.  Munroe  and  Clarence 
Hall.  61  pp.,  10  pis.,  12  figs.  Reprint  of  United  States  Geological  Survey  Bulle- 
tin 423. 

Bulletin  48.  The  selection  of.  explosives  used  in  engineering  and  mining  opera- 
tions, by  Clarence  Hall  and  S.  P.  Howell.     1913.  .50  pp.,  3  pis.,  7  figs. 

Bulletin  51.  The  analysis  of  black  powder  and  dynamite,  by  W.  O.  Snellinc  and 

C.  G.  Storm.     1913.     80  pp.,  5  pis.,  5  figs. 

Bulletin  59.  Investigations  of  detonators  and  electric  detonators,  by  Clarence 
Hall  and  S.  P.  Howell.     1913.     73  pp.,  7  pis.,  5  figs. 

Bulletin  66.  Tests  of  permissible  explosives,  by  Clarence  Hall  and  S.  P.  Howell. 
1913.     313  pp.,  1  pi.,  6  figs. 

Bulletin  69.  Coal-mine  accidents  in  the  United  States  and  foreign  countries 
compiled  by  F.  W.  Horton.     1913.     102  pp.,  3  pis.,  40  figs. 

Technical  Paper  6.  The  rate  of  burning  of  fuse  as  influenced  by  temperature 
and  pressure,  by  W.  O.  Snelling  and  W.  C.  Cope.     1912.     28  pp. 

Technical  Paper  7.  Investigations  of  fuse  and  miners'  squibs,  by  Clarence  Hall 
and  S.  P.  Howell.     1912.     19  pp. 

Technical  Paper  12.  The  behavior  of  nitroglycerin  when  heated,  by  W.  <  >.  Snelling 
and  C.  G.  Storm.     1912.     14  pp.,  1  pi.,  2  figs. 

Technical  Paper  17.  The  effect  of  stemming  on  the  efficiency  of  explosives,  by 
W.  O.  Snelling  and  Clarence  Hall.     1912.     20  pp.,  11  figs. 

Technical  Paper  18.  Magazines  and  thaw  houses  for  explosives,  by  Clarence  Hall 
and  S.  P.  Howell.     1912.     34  pp.,  1  pi.,  5  figs. 

Technical  Paper  30.  Mine-accident  prevention  at  Lake  Superior  iron  mines,  by 

D.  E.  Woodbridge.     1913.     38  pp.,  9  figs. 

Technical  Paper  40.  Metal-mine  accidents  in  the  United  States  during  the  calendar 
year  1911,  compiled  by  A.  H.  Fay.    1913.     54  pp. 

Technical  Paper  46.  Quarry  accidents  in  the  United  States  during  the  calendar 
year  1911,  compiled  by  A.  II.  Fay.     191:).     32  pp. 

Technical  Paper  48.  Coal-mine  accidents  in  the  United  States,  1896-1912,  with 
monthly  statistics  for  1912,  compiled  by  F.  W.  Horton.     1913.     74  pp.,  10  figs. 

Technical  Paper  52.  Permissible  explosives  tested  prior  to  March  1,  1913,  by 
Clarence  nail.     1913.     11  pp. 

Technical  Papek  61.  Metal-mine  accidents  in  the  United    States  during  the 
calendar  year  1912,  compiled  by  A.  H.  Fay.     1913.     76  pp.,  1  fig. 

Technical  Paper  67.  Mine  signboards,  by  Edwin  Higgins  and  Edward  Steidle. 
1913.     15  pp.,  1  pi.,  4  figs. 
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Technical  Paper  69.  Production  of  explosives  ufHiui  United  Stales  in  the  calendar 
year  1912,  compiled  by  A.  H.  Fay.     8  pp. 

Technical  Paper  71.  Permissible  explosives  tested  prior  to  January  1/1914,  by 
Clarence  Hall.     1914.     12  pp. 

Technical  Paper  73.  Quarry  accidents  in  the  United  States  during  1912,  compiled 
by  A.  II.  Fay.     1914.     45  pp. 

Technical  Paper  85.  Production  of  explosives  in  the  United  States  during  1913, 
compiled  by  A.  H.  Fay.     1914.     15  pp. 

Technical  Paper  92.  Quarry  accidents  ia  the  United  States  during  the  calendar 
year  1913,  compiled  by  A.  H.  Fay.     1914.     76  pp. 

Technical  Paper  94.  Metal-mine  accidents  in  the  United  States  during  the  calendar 
year  1913,  compiled  by  A.  H.  Fay.     1914.     73  pp. 

•  Technical  Paper  100.  Permissible  explosives  tested  prior  to  March  1,  1915,  by 
S.  P.  Howell.     1915.     16  pp. 

Miners'  Circular  3.  Coal-dust  explosions,  by  G.  S.  Rice.     1911.     22  pp. 

Miners'  Circular  6.  Permissible  explosives  tested  prior  to  January  1.  1912,  and 
precautions  to  be  taken  in  their  use,  by  Clarence  Hall.     1912.     20  pp. 

Miners'  Circular  7.  Use  and  misuse  of  explosives  in  coal  mining  by  J.  J.  Rutledge, 
with  a  preface  by  J.  A.  Holmes.     1913.     52  pp.,  8  figs. 

Miners'  Circular  13.  Safety  in  tunneling,  by  D.  W.  Brunton  and  J.  A.  Davis. 
1913.     19  pp. 
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